Abstract-This paper try to give a new stabilization condition of continuous Takagi-Sugeno fuzzy models. Using nonquadratic Lyapunov function, the new condition of stabilization are used in terms of linear matrix inequalities LMIs. To verify the robustness of this new condition, a numeric example is used.
Introduction
Non linear systems are difficult to describe. Takagi-Sugeno fuzzy model is a multimodel approach very used to modelize non linear sytems by construction with identification of input-output data. Many mechanical systems are modeling with T-S fuzzy system.
In this paper, a new stabilization conditions for continuous Takagi Sugeno fuzzy models based on the use of fuzzy Lyapunov function are discussed. This condition was reformulated into a linear matrix inequality problem (LMIs). [1] , [2] To use the Takagi-Sugeno fuzzy models, we must analyze the stabilization of this system. Two classes of lyapunov functions are used in the literature : quadratic and non quadratic lyapunov functions. Which the second is less conservative then the first [3] , [4] .
The organization of the paper is as follows. First, T-S fuzzy modeling is discussed. Second we discuss the proposed approach to stabilize a T-S fuzzy system with Parallel Distributed Controller (PDC). Third, simulation results show the robustness of the proposed fuzzy control approach. Finally we make conclusion.
I. System description and preliminaries
The continuous Takagi-Sugeno fuzzy model for a nonlinear system is described as follows: [5] ( )
Si ( ) is and then i i i p i p i x t A x t B u t z t M and z t is M y t C x t
Where : : controls matrices
The T-S fuzzy model is written as follow: 
r: is the number of model rules
The term ( ) ( ) ij j M z t is the grade of membership of ( )
We have
The final outputs can be also rewritten in the following form 
z t Ax t Bu t y t h z t C x t
Consider the following open-loop system:
The closed -loop system is given as follow :
The objective of this section is to find sufficient conditions for stabilization of Takagi-Sugeno closed loop fuzzy system by using Lyapunov theory.
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II. Stabilization with PDC Controller:
Consider the closed loop system is written by the following equation:
( )
Where ,
The PDC fuzzy controller is represented as follows: The design of the PDC back to determine the gains returns. In this section defines the Lyapunov function and sufficient condition for stabilization.
Théorèm 1[6]:
The system of fuzzy Takagi-Sugeno is stable if there exist matrices , 1,2, ,
and , R symmetric and positive definite matrices and matrices such that they satisfy the following LMI:
for , , 1 
x t x t x t a x t a x t a x t b u t a x t x t x t a x t a x t a x t b u t a
These equations can be put in the form of a state space representation: 
The characteristic parameters of the inverted pendulum is given by the following table 
t x t x t x t x t x t
The study of the control of the inverted pendulum for angles close to 0, some simplifications are allowed: 
To 
The inverted pendulum is not controllable around . .
The Inverted pendulum modeling and gives the following matrices: 
x t B u t R u le if x is F then y t C x t
⎧ = + ⎪ ⎨ = ⎪ ⎩ ( ) ( ) ( ) ( ) ( ) 2 2 2 1 1 2
: x t A x t B u t R u le if x is F th en y t C x t
The four initial models are unstable, they have positive eigenvalues, Table 2 
Stabilization control law PDC:
Consider the closed loop system written by the following equation 
x t h z t h z t G x t G G h z t h z t x t
where ij 
z t F x t u t h z t F x t w z t
The closed-loop system is globally asymptotically stable if there exists symmetric matrices and positive definite , 1,2, ,
and matrices 1 , , r F F … such that they satisfy the following LMI: . [4] { } 0, 1, ,
We chose 0.85, 0.5 All the eigenvalues of stabilizing gains are negative real parts then inverted pendulum is stable in closed loop. To properly check the stability of inverted pendulum closed loop applies the basic commands to the system. Figure 2 shows the simulation results. 
IV.

Conclusion :
This paper introduces the modeling of the inverted pendulum . We studied the stabilisation of the inverted pendulum via linear matrix inequality. The stabilisation conditions are verified by PDC control law, simulation results verify the convergence of the states of the closed loop system and outputs of each sub-systems to the point of stable equilibrium.
